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METHOD 19 - DETERMINATION OF SULFUR DIOXIDE REMOVAL
EFFICIENCY AND PARTICULATE MATTER, SULFUR DIOXIDE,
AND NITROGEN OXIDE EMISSION RATES
1.0 Scope and Application
1.1 Analytes. This nmethod provides data reduction

procedures relating to the follow ng pollutants, but does

not include any sanple collection or analysis procedures.

Anal yte CAS No. Sensitivity
Ni t rogen oxi des (NQ), N A
i ncl udi ng: 10102-43-9
Nitric oxide (NO 10102-44-0
Ni t rogen di oxi de
(NQ)
Particulate matter (PM None assi gned N A
Sul fur di oxi de (SG) 7499- 09- 05 N A

1.2 Applicability. Were specified by an applicable
subpart of the regulations, this nethod is applicable for
the determnation of (a) PM SO, and NQ, em ssion rates;

(b) sulfur renmoval efficiencies of fuel pretreatnent and SG,
control devices; and (c) overall reduction of potential SO
em Ssi ons.

2.0 Summary of Method.

2.1 Emssion Rates. Oxygen (O) or carbon dioxide
(CO,) concentrations and appropriate F factors (ratios of
conbustion gas volunes to heat inputs) are used to calcul ate

pol l utant em ssion rates from pollutant concentrations.
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2.2 Sulfur Reduction Efficiency and SO, Renoval
Efficiency. An overall SO, em ssion reduction efficiency is
conputed fromthe efficiency of fuel pretreatnent systens,
where applicable, and the efficiency of SO, control devices.

2.2.1 The sulfur renoval efficiency of a fuel
pretreatment systemis determ ned by fuel sanpling and
anal ysis of the sulfur and heat contents of the fuel before
and after the pretreatnent system

2.2.2 The SO, renpval efficiency of a control device
is determ ned by nmeasuring the SO, rates before and after
t he control device.

2.2.2.1 The inlet rates to SO, control systens (or,
when SO, control systens are not used, SO, em ssion rates to
t he at nosphere) are determ ned by fuel sanpling and
anal ysi s.
3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety. [Reserved]
6.0 Equipment and Supplies. [Reserved]
7.0 Reagents and Standards. [Reserved]
8.0 Sample Collection, Preservation, Storage, and
Transport. [Reserved]
9.0 Quality Control. [Reserved]

10.0 Calibration and Standardization. [Reserved]
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11.0 Analytical Procedures. [ Reserved]
12.0 Data Analysis and Calculations.

12.1 Nonencl at ur e.

B = Moisture fraction of anbient air, percent.
Bus = Misture fraction of effluent gas,

per cent .
%C = Concentration of carbon froman ultimte

anal ysis of fuel, weight percent.

G = Pollutant concentration, dry basis, ng/scm
(I b/scf).

%CO,y, YO, = Concentration of carbon dioxide on a dry

and wet basis, respectively, percent.

Cu = Pol lutant concentration, wet basis, ng/scm
(I b/scf).
D = Nunber of sanpling periods during the

per formance test period.

E = Pollutant emssion rate, ng/J (Ib/mllion
Btu).
E. = Average pollutant rate for the specified

performance test period, ng/J (Ib/mllion
Btu).
Eaor Eai = Average pollutant rate of the control

device,outlet and inlet, respectively, for



1125
the performance test period, ng/J
(I'b/mllion Btu).

E, = Pollutant rate fromthe steam generating
unit, ng/J (Ib/mllion Btu)

Eyo = Pollutant em ssion rate fromthe steam
generating unit, ng/J (Ib/mllion Btu).

E.; = Pollutant rate in conbined effluent, ng/J
(I'b/mllion Btu).

E.. = Pollutant em ssion rate in conbi ned
effluent, ng/J (Ib/mllion Btu).

Eq = Average pollutant rate for each sanpling
period (e.g., 24-hr Method 6B sanple or
24-hr fuel sanple) or for each fuel |ot
(e.g., amount of fuel bunkered), ng/J
(I'b/mllion Btu).

Egi = Average inlet SO rate for each sanpling
period d, ng/J (Ib/mllion Btu)

E, = Pollutant rate fromgas turbine, ng/J
(I'b/mllion Btu).

Ega = Daily geonetric average pollutant rate,
ng/J (Ibs/mllion Btu) or ppmcorrected to
7 percent O,.

Eo Ei = Matched pair hourly arithnetic average

pollutant rate, outlet and inlet,
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respectively, ng/J (Ib/mllion Btu) or ppm
corrected to 7 percent O.
Hourly average pollutant, ng/J (Ib/mllion
Btu).
Hourly arithmetic average pollutant rate
for hour "j," ng/J (Ib/mllion Btu) or ppm
corrected to 7 percent O.
Natural |ogarithmc base (2.718) raised to
t he val ue encl osed by brackets.
Vol unes of conbustion conponents per unit
of heat content, scmJ (scf/mllion Btu).
G oss calorific value of the fue
consistent wwth the ultinmte anal ysis,
kJ/ kg (Btu/lb).
G oss calorific value for the product and
raw fuel lots, respectively, dry basis,
kJ/ kg (Btu/lb).
Concentration of hydrogen froman ultimte
anal ysis of fuel, weight percent.
Total nunber of operating hours for which
pollutant rates are determned in the
performance test period.
Heat input rate to the steam generating
unit fromfuels fired in the steam

generating unit, J/hr (mllion Btu/hr).
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Heat input rate to gas turbine from al
fuels fired in the gas turbine, J/hr
(mllion Btu/hr).
Concentration of water froman ultimte
anal ysis of fuel, weight percent.
Total nunbers of hours in the performance
test period (e.g-., 720 hours for 30-day
performance test period).
Conversion factor, 10° (kJ/J)/ (% [ 10°
Btu/mllion Btu].
(9.57 scmkg)/ % [(1.53 scf/lb)/%A.
(2.0 scmkg)/ % [(0.321 scf/lb)/%A.
(22.7 scmkg)/%[(3.64 scf/lb)/%.
(34.74 scm kg)/ % [(5.57 scf/lb)/%A.
(0.86 scmkg)/ %[ (0.14 scf/lb)/%.
(2.85 scmkg)/ % [(0.46 scf/lb)/%A.
(3.54 scmkg)/ % [(0.57 scf/lb)/%.
(1.30 scmkg)/ %[ (0.21 scf/lb)/%.
Nat ural | og of indicated val ue.
Wei ght of the product and raw fuel |ots,
respectively, netric ton (ton).
Concentration of nitrogen froman ultimte

anal ysis of fuel, weight percent.
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Nunber of fuel lots during the averaging
peri od.
Nunber of fuels being burned in
conbi nati on
Nunber of operating hours of the affected
facility wthin the performance test
period for each E; determ ned.
Total nunber of hourly averages for which
paired inlet and outlet pollutant rates
are available within the 24-hr m dnight to
m dni ght daily peri od.
Concentration of oxygen froman ultimte
anal ysis of fuel, weight percent.
Concentration of oxygen on a dry and wet
basi s, respectively, percent.
Potential SO, em ssions, percent.
SO, renoval efficiency fromfuel
pretreatnment, percent.
SO, renoval efficiency of the control
devi ce, percent.
Daily geonetric average percent reduction.
Overall SO, reduction, percent.
Sul fur content of as-fired fuel lot, dry

basi s, weight percent.
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S = Standard deviation of the hourly average
pollutant rates for each performance test
period, ng/J (Ib/mllion Btu).

%5 = Concentration of sulfur froman ultimte
anal ysis of fuel, weight percent.

S = Standard deviation of the hourly average
inlet pollutant rates for each performance
test period, ng/J (Ib/mllion Btu).

S = Standard deviation of the hourly average
em ssion rates for each performance test
period, ng/J (Ib/mllion Btu).

5,, %6 = Sulfur content of the product and raw fuel
| ots respectively, dry basis, weight
per cent.

toos = Val ues shown in Table 19-3 for the
i ndi cat ed nunber of data points n.

Xy = Fraction of total heat input from each
type of fuel k.

12.2 Em ssion Rates of PM SO, and NQ. Select from
the followi ng sections the applicable procedure to conpute
the PM SO,, or NQ, emssion rate (E) in ng/J (Ib/mllion
Btu). The pollutant concentration nust be in ng/scm
(I'b/scf) and the F factor nmust be in scmJ (scf/mllion
Btu). |If the pollutant concentration (C) is not in the

appropriate units, use Table 19-1 in Section 17.0 to make
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the proper conversion. An F factor is the ratio of the gas
vol ume of the products of conbustion to the heat content of
the fuel. The dry F factor (Fy;) includes all conponents of
conbustion |l ess water, the wet F factor (F,) includes all
conponents of conbustion, and the carbon F factor (F.)
i ncl udes only carbon di oxi de.

NOTE: Since F, factors include water resulting only
fromthe conbustion of hydrogen in the fuel, the procedures
using F, factors are not applicable for conmputing E from
steam generating units with wet scrubbers or with other
processes that add water (e.g., steaminjection).

12.2.1 Oxygen-Based F Factor, Dry Basis. Wen
measurenents are on a dry basis for both O (%, and

pol lutant (C;) concentrations, use the follow ng equati on:

20.9
E=CF -
d d ( 20. 9_0/&)2(1) Eqg. 19-1

12.2.2 Oxygen-Based F Factor, Wet Basis. Wen
measurenents are on a wet basis for both O (%, and
pol lutant (C,) concentrations, use either of the foll ow ng:
12.2.2.1 If the noisture fraction of anmbient air (B,)

i s nmeasured:

20. 9
E-CF _
wwT20.9(1-B,) ~%0,] Eq. 19-2
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| nstead of actual neasurenent, B, may be estinmated
according to the procedure bel ow.

NOTE: The estimates are selected to ensure that
negative errors will not be larger than -1.5 percent.
However, positive errors, or over-estimation of em ssions by
as nmuch as 5 percent may be introduced dependi ng upon the
geographic location of the facility and the associ ated range
of anbi ent noi sture.

12.2.2.1.1 B, = 0.027. This value may be used at any
| ocation at all tines.

12.2.2.1.2 B, = H ghest nonthly average of B, that
occurred within the previous cal endar year at the nearest
Weat her Service Station. This value shall be determ ned
annual ly and nmay be used as an estimate for the entire
current cal endar year.

12.2.2.1.3 B,, = H ghest daily average of B, that
occurred within a cal endar nonth at the nearest Wather
Service Station, calculated fromthe data fromthe past 3
years. This value shall be conputed for each nonth and may
be used as an estimate for the current respective cal endar
nont h.

12.2.2.2 |If the noisture fraction (B,) of the

ef fluent gas i s neasured:
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20. 9
E-CfF _
W dT20. 9(1-B,) 90, ] Eq- 19-3

12.2.3 Oxygen- Based F Factor, Dry/ Wt Basis.

12.2.3.1 Wen the pollutant concentration is neasured
on a wet basis (C,) and O, concentration is neasured on a
dry basis (%,), use the follow ng equation:

(G, Fy)(20.9
~ (1-B,,)(20.9-%0,)

Eq. 19-4

12.2.3.2 Wen the pollutant concentration is neasured
on a dry basis (C) and the O, concentration is nmeasured on
a wet basis (%0,), use the follow ng equation:
C,F,20.9

(20.9-%0,) Eq. 19-5
(1B,

12.2. 4 Car bon Di oxi de-Based F Factor, Dry Basis.
When neasurenents are on a dry basis for both CO (%0, and

pol lutant (C;) concentrations, use the follow ng equati on:

100
E = Cchm Eq- 19_6
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12.2.5 Carbon D oxi de-Based F Factor, Wt Basis.
When neasurenents are on a wet basis for both CO (%0,) and

pol lutant (C,) concentrations, use the follow ng equation

E-cF 12

W YCO,, Eq. 19-7

12.2.6 Carbon D oxi de-Based F Factor, Dry/ Wt Basis.

12.2.6.1 Wen the pollutant concentration is neasured
on a wet basis (C,) and CO, concentration is neasured on a
dry basis (%0,), use the foll ow ng equation:

. Gfe 100
(1-B,) %00,

Eq. 19-8

12.2.6.2 Wen the pollutant concentration is neasured
on a dry basis (C) and CO, concentration is neasured on a

wet basis (%0,), use the follow ng equation:

100
E = CdFC(l_BVVS) W Eq- 19_9
2w

12.2.7 Direct-Fired Reheat Fuel Burning. The effect
of direct-fired reheat fuel burning (for the purpose of
rai sing the tenperature of the exhaust effluent from wet

scrubbers to above the noisture dew point) on em ssion rates
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will be less than 1.0 percent and, therefore, may be
i gnor ed.

12. 2.8 Conbi ned Cycl e-Gas Turbi ne Systens. For gas
t ur bi ne- st eam gener at or conbi ned cycl e systens, detern ne
the em ssions fromthe steamgenerating unit or the percent
reduction in potential SO em ssions as foll ows:

12.2.8.1 Conpute the em ssion rate fromthe steam
generating unit using the foll ow ng equation:

H
Epo = Eeo* 112 (EeoE) Eq. 19-10
b

12.2.8.1.1 Use the test nethods and procedures
section of 40 CFR Part 60, Subpart GG to obtain E, and E,.
Do not use F, factors for determning E; or E, If an SO,
control device is used, nmeasure E, after the contro
devi ce.

12.2.8.1.2 Suitable nethods shall be used to
determ ne the heat input rates to the steamgenerating units
(H,) and the gas turbine (H).

12.2.8.2 |If a control device is used, conpute the
percent of potential SO, em ssions (P;) using the follow ng
equat i ons:

H
B = E _?Q(Eci _Eg) Eq. 19-11
b
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Ebo
P. =100 |1- Eq. 19-12
Ebi

NOTE: Use the test nethods and procedures section of
Subpart GG to obtain E; and E;. Do not use F, factors for
determning E; or Eg;.

12.3 F Factors. Use an average F factor according to
Section 12.3.1 or determ ne an applicable F factor according
to Section 12.3.2. If conbined fuels are fired, prorate the
applicable F factors using the procedure in Section 12.3. 3.

12. 3.1 Average F Factors. Average F factors (Fy, F,,
or F,) from T Table 19-2 in Section 17.0 may be used.

12.3.2 Determned F Factors. If the fuel burned is
not listed in Table 19-2 or if the owner or operator chooses
to determine an F factor rather than use the values in Table
19-2, use the procedure bel ow

12.3.2.1 Equations. Use the equations bel ow, as
appropriate, to conpute the F factors:

K( K, %1+ K Y+ K %5 + K 9N -K %0)

E coy

Eq. 19-13

K[ K, JH+K AC+K Y +K 9N-K %O+K %1,0
N _ w C S n [0} w Eq i 19_14

w
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- K &\o//@): Eq. 19-15

NOTE: Qmt the %¥L,O termin the equations for F, if 9%
and %0 i ncl ude the unavail abl e hydrogen and oxygen in the
formof HO)

12.3.2.2 Use applicable sanpling procedures in
Section 12.5.2.1 or 12.5.2.2 to obtain sanples for anal yses.

12.3.2.3 Use ASTM D 3176-74 or 89 (all cited ASTM
standards are incorporated by reference - see 860.17) for
ultimate anal ysis of the fuel.

12.3.2.4 Use applicable nmethods in Section 12.5.2.1
or 12.5.2.2 to determ ne the heat content of solid or liquid
fuels. For gaseous fuels, use ASTM D 1826-77 or 94
(i ncorporated by reference - see 860.17) to determ ne the
heat content.

12.3.3 F Factors for Conbination of Fuels. If
conbi nations of fuels are burned, use the foll ow ng
equations, as applicable unless otherw se specified in an

appl i cabl e subpart:

F, = é(xdek) Eq. 19-16
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FW::EEP&FM> Eq. 19-17
Fczzézoﬁpco Eq. 19-18

12.4 Determ nation of Average Pol |l utant Rates.

12.4.1 Average Pollutant Rates from Hourly Val ues.
When hourly average pollutant rates (E), inlet or outlet,
are obtained (e.g., CEMS val ues), conpute the average
pollutant rate (E,) for the performance test period (e.g-,

30 days) specified in the applicable regulation using the

fol |l ow ng equati on:

n

E, Eq. 19-19

j-=1
12.4.2 Average Pollutant Rates from Ot her than Hourly
Averages. Wen pollutant rates are determ ned from neasured
val ues representing | onger than 1-hour periods (e.g., daily
fuel sanpling and anal yses or Method 6B val ues), or when
pollutant rates are determ ned from conbi nati ons of 1-hour
and | onger than 1-hour periods (e.g., CEMS and Met hod 6B
val ues), conpute the average pollutant rate (E,) for the
performance test period (e.g., 30 days) specified in the

applicable regulation using the foll ow ng equati on:
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i =1
E, =1t Eq. 19-20

12.4.3 Daily CGeonetric Average Pollutant Rates from
Hourly Values. The geonetric average pollutant rate (Ey,)

is conputed using the follow ng equation:

E . =exp Eq. 19-21

ga

o D IinCE)])

12.5 Determnation of Overall Reduction in Potenti al
Sul fur Di oxi de Em ssion.

12.5.1 Overall Percent Reduction. Conpute the
overal |l percent SO, reduction (%, using the follow ng
equat i on:

%R =100|1.0- 1.0—(%Rf 1.0- %Rg Eq. 19-22
© 100 100

12.5.2 Pretreatnment Renoval Efficiency (Optional).
Compute the SO, renoval efficiency fromfuel pretreatnent
(%) for the averaging period (e.g., 90 days) as specified

in the applicable regulation using the follow ng equation:
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% _O/(Spi L
el oV
%R =100|1.0 - . ) Eq. 19-23
TR
j=1 CI:Vrj !

NOTE: In calculating %%, include % and GCV val ues
for all fuel lots that are not pretreated and are used
during the averagi ng peri od.

12.5.2.1 Solid Fossil (Including Waste) Fuel )Sanpli ng
and Anal ysi s.

NOTE: For the purposes of this nethod, raw fuel (coal
or oil) is the fuel delivered to the desul furization
(pretreatnent) facility. For oil, the input oil to the oi
desul furi zation process (e.g., hydrotreatnent) is considered
to be the raw fuel

12.5.2.1.1 Sanple Increnent Collection. Use ASTM D
2234-76, 96, 97a, or 98 (incorporated by reference - see
860.17), Type |, Conditions A, B, or C, and systematic
spacing. As used in this nethod, systematic spacing is
intended to include evenly spaced increnents in tinme or
i ncrenments based on equal wei ghts of coal passing the
collection area. As a mninum determ ne the nunber and
wei ght of increnments required per gross sanple representing

each coal |lot according to Table 2 or Paragraph 7.1.5.2 of
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ASTM D 2234. Collect one gross sanple for each |ot of raw
coal and one gross sanple for each |ot of product coal.

12.5.2.1.2 ASTM Lot Size. For the purpose of Section
12.5.2 (fuel pretreatnent), the |lot size of product coal is
t he wei ght of product coal fromone type of raw coal. The
| ot size of raw coal is the weight of raw coal used to
produce one | ot of product coal. Typically, the lot size is
the wei ght of coal processed in a 1-day (24-hour) period.
If nore than one type of coal is treated and produced in 1
day, then gross sanples nust be coll ected and anal yzed for
each type of coal. A coal lot size equaling the 90-day
quarterly fuel quantity for a steamgenerating unit nay be
used if representative sanpling can be conducted for each
raw coal and product coal

NOTE: Alternative definitions of |ot sizes may be
used, subject to prior approval of the Adm nistrator.

12.5.2.1.3 Goss Sanple Analysis. Use ASTM D 2013-72
or 86 to prepare the sanple, ASTM D 3177-75 or 89 or ASTM D
4239-85, 94, or 97 to determne sulfur content (%), ASTM D
3173-73 or 87 to determ ne noisture content, and ASTM D
2015-77 (Reapproved 1978) or 96, D 3286-85 or 96, or D 5865-
98 to determne gross calorific value (GCV) (all standards

cited are incorporated by reference - see 860.17 for
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accept abl e versions of the standards) on a dry basis for
each gross sanpl e.

12.5.2.2 Liquid Fossil Fuel-Sanpling and Anal ysis.
See Note under Section 12.5.2.1.

12.5.2.2.1 Sanple Collection. Follow the procedures
for continuous sanpling in ASTM D 270 or D 4177-95
(i ncorporated by reference - see 860.17) for each gross
sanple fromeach fuel |ot.

12.5.2.2.2 VLot Size. For the purpose of Section
12.5.2 (fuel pretreatnent), the lot size of a product oil is
t he wei ght of product oil fromone pretreatnent facility and
i ntended as one shipnment (ship |oad, barge |oad, etc.). The
| ot size of raw oil is the weight of each crude |iquid fuel
type used to produce a | ot of product oil.

NOTE: Alternative definitions of |ot sizes may be
used, subject to prior approval of the Adm nistrator.

12.5.2.2.3 Sanple Analysis. Use ASTM D 129-64, 78,
or 95, ASTM D 1552-83 or 95, or ASTM D 4057-81 or 95 to
determ ne the sulfur content (%5) and ASTM D 240-76 or 92
(all standards cited are incorporated by reference ) see
860.17) to determ ne the GCV of each gross sanple. These
val ues may be assuned to be on a dry basis. The owner or
operator of an affected facility may elect to determ ne the

GCV by sanpling the oil conbusted on the first steam
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generating unit operating day of each cal endar nonth and
then using the | owest GCV value of the three GCV val ues per
quarter for the GCV of all oil conbusted in that cal endar
quarter.

12.5.2.3 Use appropriate procedures, subject to the
approval of the Adm nistrator, to determ ne the fraction of
total mass input derived fromeach type of fuel

12.5.3 Control Device Renoval Efficiency. Conpute
the percent renoval efficiency (%) of the control device

using the foll ow ng equation:

E
MR, - 100( 1.0- an] Eq. 19-24

ai

12.5.3.1 Use continuous em ssion nonitoring systens
or test nethods, as appropriate, to determ ne the outlet SO
rates and, if appropriate, the inlet SO rates. The rates
may be determ ned as hourly (E,) or other sanpling period
averages (E;). Then, conpute the average pollutant rates
for the perfornmance test period (E, and E,) using the
procedures in Section 12. 4.

12.5.3.2 As an alternative, as-fired fuel sanpling
and analysis may be used to determne inlet SO, rates as
fol |l ows:

12.5.3.2.1 Conpute the average inlet SO rate (Ey)

for each sanpling period using the foll ow ng equation:
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Eq. 19-25

wher e:

ng SO,  (kJ) 1
K = 2x107 2
X ( Vo) ) ( J ( kg coal)

b SO Btu 1

[2x104(I 2) ( ) (
Ib coal

V3 million Btu )]

After calculating E;, use the procedures in Section 12.4 to
determ ne the average inlet SO, rate for the performance
test period (E;).

12.5.3.2.2 Collect the fuel sanples froma | ocation
in the fuel handling systemthat provides a sanple
representative of the fuel bunkered or consumed during a
steam generating unit operating day. For the purpose of
as-fired fuel sanpling under Section 12.5.3.2 or Section
12.6, the lot size for coal is the weight of coal bunkered
or consuned during each steam generating unit operating day.
The ot size for oil is the weight of oil supplied to the
"day" tank or consuned during each steam generating unit
operating day. For reporting and cal cul ati on purposes, the
gross sanple shall be identified with the cal endar day on

whi ch sanpling began. For steam generating unit operating
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days when a coal -fired steamgenerating unit is operated
wi t hout coal being added to the bunkers, the coal analysis
fromthe previous "as bunkered" coal sanple shall be used
until coal is bunkered again. For steam generating unit
operating days when an oil-fired steamgenerating unit is
operated w thout oil being added to the oil "day" tank, the
oil analysis fromthe previous day shall be used until the
"day" tank is filled again. Alternative definitions of fuel
| ot size may be used, subject to prior approval of the
Adm ni strator.

12.5.3.2.3 Use ASTM procedures specified in Section
12.5.2.1 or 12.5.2.2 to determ ne %6 and GCV

12.5.4 Daily Ceonetric Average Percent Reduction from
Hourly Values. The geonetric average percent reduction
(MR,,) is conputed using the follow ng equation:

%R = 100

; Eq. 19-26

N j-1 %i

n E
1EXP[=1= > In Jo]

NOTE: The cal cul ation includes only paired data sets
(hourly average) for the inlet and outlet pollutant
nmeasur enent s.

12.6 Sulfur Retention Credit for Conpliance Fuel. |If
fuel sanpling and anal ysis procedures in Section 12.5.2.1

are being used to determ ne average SO, em ssion rates (E,)
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to the atnosphere froma coal -fired steam generating unit
when there is no SO, control device, the follow ng equation
may be used to adjust the em ssion rate for sulfur retention
credits (no credits are allowed for oil-fired systens) (Ey)

for each sanpling period using the foll ow ng equati on:

0,
E, =0.97K C;S‘BV Eq. 19-27
wher e:
ng SO,  (kJ) 1
K = 2x107 2
X ( Vo) ) ( J ( kg coal)

I b SO Bt u 1
214 2
XO[ % ](m’llionBtu](lbcoal

After calculating E;, use the procedures in Section 12.4.2
to determ ne the average SO, em ssion rate to the atnosphere
for the performance test period (E,).

12.7 Determ nation of Conpliance Wen M ni num Dat a
Requi rement |Is Not Met.

12.7.1 Adjusted Em ssion Rates and Control Device
Renoval Efficiency. Wen the mninumdata requirenent is
not net, the Adm nistrator may use the foll ow ng adjusted
em ssion rates or control device renoval efficiencies to

determ ne conpliance with the applicabl e standards.
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12.7.1.1 Em ssion Rate. Conpliance with the em ssion
rate standard may be determ ned by using the | ower

confidence limt of the enmission rate (E,) as follows:

Ea*o = E,t 0. 9580 Eq- 19-28

ao

12.7.1.2 Control Device Renobval Efficiency.
Conpliance with the overall em ssion reduction (%) nay be
determ ned by using the | ower confidence limt of the
em ssion rate (E,’) and the upper confidence limt of the
inlet pollutant rate (E,;") in calculating the control device

renoval efficiency (%R, as follows:

¥
ai

E*
R, - 100(1.0 a") Eq. 19-29

E: =E, +t,4S Eq. 19-30

12.7.2 Standard Devi ation of Hourly Average Pol | ut ant
Rates. Conpute the standard deviation (S,) of the hourly

average pollutant rates using the foll ow ng equati on:

H
_ 2
(&) Eq. 19-31

[0]
Tl

_ 1
H H-1
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Equation 19-19 through 19-31 may be used to conpute
the standard deviation for both the outlet (S,) and, if

applicable, inlet (S) pollutant rates.

13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 References. [Reserved]
17.0 Tables, Diagrams, Flowcharts, and Validation Data.
TABLE 19-1. CONVERSION FACTORS FOR CONCENTRATION
From To Mul tiply by
g/ scm ng/ scm 10°
ng/ scm ng/ scm 106
| b/ scf ng/ scm 1.602 x 10%
ppm SO, ng/ scm 2.66 x 10°
ppm NQ, ng/ scm 1.912 x 10°
ppm SO, | b/ scf 1.660 x 107
ppm NQ, | b/ scf 1.194 x 10
TABLE 19-2. F FACTORS FOR VARIOUS FUELS?
Fuel Type Fq Fu F.
dscnm J dscf/ 106 wscn J wscf/ 108 scm J scf/ 108
Bt u Bt u Bt u
Coal :
Ant hr aci t e2 2.71x10°7 10, 100 2.83x10°7 10, 540 0. 530x10°7 1. 970
Bi t umi nus? 2.63x10°7 9, 780 2.86x10°7 10, 640 0. 484x10°7 1,800
Lignite 2. 65x10°7 9, 860 3.21x10°7 11, 950 0.513x10°7 :
1,910
als 2. 47x10°7 9,190 2. 77x10°7 10, 320 0. 383x10°7 1, 420




Gas:
Nat ur al
Pr opane
But ane
Wod
Wod Bar k
Muni ci pal
Solid Waste

NINEN

8,710
8,710
8,710

9, 240
9, 600
9,570
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2.85x10"
2. 74x10°7
2. 79x10°7

10, 610
10, 200
10, 390

. 287x10°7
. 321x10°°
. 337x10°7

. 492x10°7
. 516x10°”
. 488x10°”7

1, 040
1,190
1, 250

1, 830
1, 920
1, 820

1Determ ned at standard conditi ons:

in. Hg)

2As classified according to ASTM D 388.

3Crude, residual,

or distillate.

20 °C (68 °F) and

760 nm Hg (29. 92
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TABLE 19-3. VALUES FOR T gs-
n' Lo os n' Lo os n' Lo os
2 6. 31 1.89 22-26 1.71
3 2.42 9 1.86 27-31 1.70
4 2.35 10 1.83 32-51 1.68
5 2.13 11 1.81 52-91 1.67
6 2.02 12-16 1.77 92-151 1. 66
7 1.94 17-21 1.73 152 or nore 1.65

1

The values of this table are corrected for

freedom Use n equal

data points.

to the nunber

n-1 degrees of
(H) of hourly average



